OBJECTIVES: To describe alcohol and tobacco consumption during pregnancy in women giving birth in a public hospital in Geneva, to evaluate risk factors related to these consumptions and to explore the influence of close relatives on the consumption habits of pregnant women. METHODS: A cross-sectional questionnaire survey after delivery in 207 women in the maternity ward of the Geneva University Hospitals in 2008. We used retrospective selfreports of smoking during pregnancy (including temporary smoking), smoking during the entire pregnancy and alcohol drinking during pregnancy (even a single glass). RESULTS: The proportion of smokers decreased from 31.2% before pregnancy to 21.7% during pregnancy (temporary smoking included), and 9.2% of women smoked continuously until delivery. Major factors associated with tobacco use were living alone, living with a smoker and tobacco consumption of the husband/partner in the presence of the pregnant woman. Regarding alcohol consumption, 62.7% of the participants reported drinking (even occasionally) before pregnancy, and 36.3% of the women drank at least one glass of alcohol during pregnancy. The alcohol consumption of the husband/partner and invitations to drink from other people were associated with alcohol consumption during pregnancy. CONCLUSIONS: Among women delivering in a public hospital, tobacco and alcohol consumption during pregnancy was important and significantly influenced by the habits and attitude of close relatives. The involvement of relatives in health promotion interventions should be addressed.
Introduction
Foetal exposure to maternal smoking leads to perinatal complications and may also have adverse long-term effects on children's health [1] . In addition, maternal smoking increases the risk of miscarriage, ectopic pregnancy, premature birth, placenta praevia and premature rupture of membranes [1] . Birth weight is also influenced: a mean decrease of 377 g has been reported for children born to mothers who smoked. Low birth weight is associated with longterm consequences including an increased risk of developing coronary artery disease, arterial hypertension and insulin resistance in adulthood [1] . Independently, pregnant women's exposure to close relatives' tobacco smoking also leads to decreased birth weight [2, 3] . Over a hundred years ago, the harmful effects on the foetus of alcohol drinking by pregnant women were already known [4] . In 1968, a syndrome in the neonates born to alcoholic mothers was described in France, and in 1973 Jones et al. observed the same phenomenon and used the term "foetal alcohol syndrome" for the first time [5] [6] [7] . Since then, cognitive, behavioural and physical consequences have been proved to be related to foetal exposure to a high quantity of alcohol. These problems have been named "foetal alcohol spectrum disorder" [8] . The consequences of low to moderate maternal alcohol consumption are still debated, as the recent literature shows contradictory results [9] . Because there is no demonstrated threshold under which alcohol consumption is harmless, complete alcohol abstinence during pregnancy is recommended in many countries [10] . The objective of this study was to describe alcohol and tobacco consumption during pregnancy in women delivering in the maternity ward of the Geneva University Hospitals. We also aimed to explore risk factors related to tobacco and alcohol use during pregnancy, in particular the consumption habits of close relatives and their behaviour toward pregnant women.
Methods
We conducted a cross-sectional questionnaire survey after delivery using retrospective self-reports of smoking and alcohol drinking during pregnancy. The questionnaire (see appendix) was based on the authors' experience and on a review of the literature. It was pretested in the maternity ward of the Geneva University Hospitals and in a private gynaecology practice to ensure clarity of content and ac-ceptability to women. The study protocol was approved by the ethics committee of the Geneva University Hospitals. In order to obtain a precision of ± 4% to 6% for proportions contained between 10% and 30%, a sample size of 200 participants was required. Every woman giving birth in the maternity ward during a 3-week period (January and February, 2008) was eligible. During the phase of data collection, we went to the maternity ward twice a week and ensured we did not miss any woman by using official registers. About 230 women delivered during the period of data collection. The study was systematically presented to potential participants by one of the investigators, and every woman could decline participation without having to provide a justification. The questionnaire was anonymous, and we emphasised that data would be treated confidentially and not transmitted to the medical staff or to any third party. If a woman agreed to participate, she was asked to sign a consent form and was given the questionnaire and a blank envelope that we collected one hour later. The closed envelopes were mixed and opened later, making any matching with individuals impossible. Questions covered sociodemographic characteristics, family situation, tobacco and alcohol consumption before and during pregnancy, and the smoking and drinking habits of close relatives. Some questions about alcohol and tobacco consumption before pregnancy were adapted from the In the category "any smoking, even temporary use", we included women who decreased, did not modify or increased their tobacco consumption during pregnancy, as well as those who quit smoking during pregnancy. In the category "continuing smoking", we included women who smoked during the entire pregnancy. To determine the factors associated with the continuation of smoking when the woman got pregnant, we analysed the subgroup of participants who had smoked in the year before their pregnancy and used "continuing smoking" during the entire pregnancy as an outcome. The same process was used for alcohol. Binge drinking was defined as drinking four glasses or more on a single occasion, as is usually found in the literature [11] . The statistical analysis was performed using PASW Statistics version 18 (SPSS). We used chi-square tests to examine associations between categorical variables and defined statistical significance as p <0.05. We reported odds ratios (OR) and their 95% confidence intervals (95% CI). For continuous variables, we compared means and evaluated statistical significance using the Student's t-test.
Results
Consent and response rates were 96.4% and 95.8%, respectively ( fig. 1 ). The 207 participants were between 15 and 43 years of age (mean 31.2 years; table 1). One-third of women were of Swiss origin. Almost all participants (93.2%) lived with a husband or partner. Ten percent of women consumed both tobacco and alcohol during pregnancy. Half the women (51.2%) abstained from any consumption of these products during pregnancy.
Tobacco use
A third of the women (31.2%, 95% CI 24.8%-37.6%) had smoked during the year preceding their pregnancy (table  2) . Most of them (91.5%) were encouraged by close relatives to decrease their smoking. The proportion of smokers decreased to 21.7% during pregnancy (95% CI 16.1%-27.3%). Fewer than half of the smokers (19/45, 9.2% of all participants, 95% CI 5.3%-13.1%) smoked continuously until delivery. Most (83.3%) felt guilty about smoking during their pregnancy and two-thirds tried to quit unsuccessfully. A third of women lived with a smoker. In about half the cases, this person made an effort to decrease his consumption or never smoked in the presence of the pregnant woman. The majority (85.1%) of participants had been informed about the risks of smoking during pregnancy. Fewer than half of the women (42.1%) received this Inclusion of the study patients. In women who had consumed alcohol during the year preceding their pregnancy, we did not find any association between continuation of drinking during pregnancy and the other variables.
Discussion
In this public hospital, one in five women smoked and almost two-thirds drank alcohol during pregnancy. The consumption and behaviour of close relatives were associated with tobacco and alcohol use during pregnancy. Pregnant women were more aware of the risks of smoking than of the risks of drinking during pregnancy. Surprisingly, only half of participants remembered having received information about these risks from their doctors. There were more foreign women in our sample (66.2%) than among women aged between 20 and 39 years in the general population in Geneva in 2008 (49.9%) [12] , probably because foreign women are less affluent and less likely to have an insurance that covers care in private clinics, and are, therefore, more likely to give birth in public hospitals.
Tobacco use
Smoking before pregnancy was more frequent in our sample (31%) than in a another survey conducted in 2005 in Switzerland (20.3%) [13] . Regarding the proportion of women who smoked continuously during pregnancy, our results were closer to the findings of the same study (10.9%) [13] . Our results are in agreement with the prevalence of smoking among women aged 15 to 34 years in Geneva reported in 2007 in the Swiss Health Survey (34.3%) [14] . The smoking habits of close relatives seem to influence tobacco use by pregnant women. Several surveys, including one conducted in Switzerland, show that close relatives or husband/partner smoking are a major risk factor for smoking by pregnant women [15] [16] [17] [18] . As well as the smoking status of husbands/partners or family members, the fact that these people smoked in the presence of the pregnant woman was associated with her consumption. Among pregnant smokers, we found a higher proportion of women reporting exposure to passive smoking than among nonsmokers. An American survey showed that women who succeed in quitting smoking during pregnancy were significantly less exposed to passive smoking from their family members [19] . Our results showed that women who smoked also tended to drink alcohol. Not drinking alcohol is a known predictive factor for quitting smoking in pregnant women [19] .
In participants who smoked before pregnancy, living alone was associated with continued smoking during the entire pregnancy. Consistent with our results, a French survey showed that pregnant women living alone struggle more to quit smoking [20] . When the husband/partner is seen as supportive (especially if he quits smoking), pregnant women succeed more often in quitting smoking at the beginning of pregnancy [21] .
Alcohol use
The prevalence of alcohol drinking (36.3%) was similar to the results of a survey conducted in pregnant women in Lausanne, Switzerland, in 2006 (39.3%) [22] . A French survey showed that fewer than half the women who drank alcohol before pregnancy stopped drinking during pregnancy, which is in agreement with our results [23] . A minority of participants reported a binge drinking episode during pregnancy, which is consistent with a previous study (2.2%) [24] . We noted that pregnant women who drank alcohol during pregnancy felt less guilty than the ones who smoked (22.5% vs 83.3%). They were also less frequently encouraged by close relatives to reduce alcohol consumption when compared with tobacco smoking (40.9% vs 91.5%). These observations and the high proportion of participants who were offered alcohol during pregnancy suggest that there is an important difference in risk perception between these two behaviours in the general population. Fewer than 40% of women reported receiving information about the risks of smoking and drinking from their general practitioner or gynaecologist. These results contrast greatly with the observations of a Swiss survey conducted in 2007-2008, which reported that 77% of gynaecologists asserted that they gave systematic information on the risks related to alcohol drinking during pregnancy and 87% on the risks related to tobacco smoking [25] . The difference may be due to the source of information, as the previous study was questioning physicians, rather than the women themselves. The true figure probably lies in between.
Various factors associated with alcohol drinking during pregnancy are described in the literature, including low education, tobacco consumption, high income, not being married, and being more than 30 years old [22, [26] [27] [28] [29] [30] [31] [32] .
We did not find any significant difference related to these factors between women who drank alcohol during pregnancy and women who did not. This could be due to the limited size of our sample. The importance of close relatives in influencing pregnant women's consumption was also reported in previous studies [13] . An invitation to drink alcohol was strongly associated with women's consumption during pregnancy in our study. 
Strengths and limitations
The high consent and response rates make our sample representative of women giving birth in the maternity ward of the Geneva University Hospitals, where two-thirds of all deliveries in the canton are cared for [33] . No recent investigation had been conducted on this subject locally. An original aspect of our work lies in the distinction made between women who smoked even temporarily and those who kept smoking during the entire pregnancy, two subgroups with different characteristics. The latter could also constitute a weakness by introducing a risk of misclassification, which would reduce the strength of the statistical associations.
Most of the women who give birth in the public hospital represent a population with lower incomes, which, together with the high proportion of foreigners specific to the region of Geneva, could limit the generalisability of our observations. The questionnaire comprehension may have been suboptimal among women who do not speak French as their mother tongue. We had to explain and translate the questionnaire to some of them, and this could have influenced the way these women answered the questions. The data were obtained five years ago, which can constitute a limitation, even if no major prevention campaign has been conducted in Geneva since then. It is important to emphasise that our survey design, using self-reports about habits during pregnancy submitted postpartum, may underestimate actual tobacco and alcohol consumption. This bias has been clearly demonstrated in the literature, and is difficult to avoid when evaluating well-known unfavourable exposures [34, 35] .
Conclusion
An important proportion of women reported that they smoked and drank alcohol during pregnancy. Pregnant women were better informed about the risks associated with tobacco than of the risks of alcohol consumption. Health care providers must improve the information on the risks associated with these habits. The involvement of the husband/partner and other close relatives in health promotion interventions should be considered, for example by encouraging tobacco and alcohol avoidance in the presence of the pregnant woman. This counselling could take place during pregnancy follow-up visits.
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Inclusion of the study patients.
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